a) Rap1 consensus sequence. Aligned below are the sequences of the RPL30 promotor Site 1 (S1) and Site 2 (S2). b) Schematic representation of the DNA constructs used (see Table S1 -3 for sequence information); indicated are the position of the dye and the positions of the different binding sites relative to the dyad, additionally the position of the octamer is depicted by the dotted black line. Linker regions are shown in grey.
c-e) Electrophoretic mobility shift assays (EMSA) using labelled JF-549 Rap1-Halo and labelled DNA constructs. c) Rap1 binding to DNA containing P3_S2. d) Rap1 binding to DNA containing P3_S1. e) Rap1 binding to DNA without Rap1 binding site. Titration of Rap1-Halo from 0 -128 nM and incubated 10 min before loading on native-PAGE. DNA -Rap1-Halo complexes migrate to 1.5 kb and can be seen in both 647 and 549 illumination channels. a) Immobilized Rap1-JF-549 was continuously illuminated at different power outputs (measured at objective). Intensity decays due to photobleaching were fitted with a single-exponential function yielding the bleaching kinetics of JF-549.
b) Example traces of biotinylated P3_S1 DNA acquired using smTIRF (blue), with corresponding fit (red). Imagining was done at 0.75 frames/s (with respect to each laser line) to limit photobleaching, revealing very long binding events.
c) Example of a cumulative histogram of Rap1 residence times on a P3_S2 mononucleosome (S2 MN), fit with mono-exponential decay with residuals (below). d) Same as in c) but fit with bi-exponential decay with residuals (below). e) Same as in c) but fit with tri-exponential decay with residuals (below). i) Example trace of MNs containing P3_S1S2 (S1/S2 MN) acquired using smTIRF (blue), with corresponding fit (red), demonstrating a superposition of S1 and S2 binding kinetics. j) Intensity distribution histograms for MNs containing either S1, S2 or S1S2, reporting on the number of simultaneously bound Rap1 molecules (from 100 traces each). Under the measurement conditions (50 pM Rap1), even when two Rap1 binding sites are present, mostly single-binding events are observed. b) Scheme of recombinantly expressed recP1P2 and recP4P5 pieces containing 5x601 and 6x601 sequences respectively. These plasmids are engineered to simplify PEG precipitation purification (EcoRV) and nucleosome quality control (ScaI). c) Ligation of individually purified recP1P2 and P3 (P3_S1, P3_S2 and P3) pieces, using excess P3. d) Ligation of P1P2P3 with P4P5-bt. e) Pooled P1P2P3P4P5-bt fractions after PEG purification for P123_S2-45-bt (CH_S2), P123_S1-45-bt (CH_S1) and P12345-bt (CH_NS) 12-mer DNA construct. f) Analysis of chromatin formation using CH_S2 DNA by ScaI restriction digestion. Different DNA to octamer ratios were tested to find optimal 601 array saturation conditions. The asterisks indicate free MMTV buffer DNA and MMTV buffer nucleosomes. We see array saturation at 1:2.5 DNA to octamer ratio. l) Example of a cumulative histogram of Rap1 residence times on a CH_S1 chromatin fiber (S1 CH), fit with mono-exponential decay with residuals (below). m) Same as in l) but fit with bi-exponential decay with residuals (below). n) Same as in l) but fit with tri-exponential decay with residuals (below). c) Gel showing nucleosome formation by titration of refolded octamers and dialysis. Both S1 and S2 nucleosome assembly are visible S1 shows complete saturation, whereas S2 nucleosomes contain traces of free DNA. j) To assay RPL30 MN stability, Rap1 was titrated to 1, 2 and 5 equivalents of RPL30 MN and left at room temperature for 10 min. To recover the nucleosomes (that were bound by Rap1), buffer DNA was added. Nucleosome integrity is ensured as no sub-nucleosomal bands (below the nucleosome band, MN) are observed. k) Gel showing nucleosome formation by titration of refolded octamers and dialysis. MNs made using 1:1.25 DNA/octamer ratio were used for ensemble FRET experiments. l) Emission spectra shown for MN_Rpl30_S1_FRET nucleosomes only, MN_Rpl30_S1_FRET DNA only, MN_Rpl30_S1_FRET nucleosomes with 1 equivalent (eq), 5 eq and 10 eq of Rap1-Halo. Additionally, MN_Rpl30_S1_FRET nucleosomes were incubated in 1 M NaCl. m) Acceptor : donor (A/D) fluorescence emission ratios are plotted for two independent experiments, demonstrating that Rap1 addition does not distort nucleosome structure. n) 5% polyacrylamide gel of RPL30 MNs (MN_Rpl30_S1) for TIRF assays. The diffuse band suggests multiple nucleosome conformations. o) Kinetic trace of Rap1-nucleosome interactions using RPL30 MNs. p) Cumulative histograms of 2 different movies taken in the same channel with a time interval of 30 min between acquisition. These two plots superimpose, suggesting that the incubation of MNs with Rap1 does not alter nucleosome position. q) Bar chart of specific τ off . For numerical values see Table S4 . Gel Red A647 Cy3b (Fierz et al., 2011) ). e) Rap1 binding assay using nucleosomes, reconstituted using DNA template P3_S1S2_remodelled (Table S1) h) Yeast constructs: The yeast strain used expresses Rap1 tagged with FRB, which allows to anchor away Rap1 (deplete from the nucleus) upon addition of rapamycin (as anchor serves the FKBP12tagged plasma membrane protein Pma1p). In the absence of rapamycin, Rap1 binds to the RPL30 promoter in the reporter plasmid (potentially containing mutated sites S1 or S2, for sequences see Table S7 ). Rap1 then induces the reporter gene YFP (Rap1+). Rapamycin addition results in removal of Rap1 (Rap1-). Growth of the yeast cells on galactose results in reinduction of Rap1 from a plasmid under a galactose sensitive promoter (Rap1 ind).
i) Experimental scheme: Sequential treatment with rapamycin vs. vehicle and galactose vs. raffinose results in 4 samples that are further analyzed by MNase nucleosome mapping and YFP expression by FACS.
j) Rap1 expression levels before and after induction with galactose. k) MNase mapping of different RPL30 promoter mutants in the Rap1++ sample (for other samples, see Figure 6d ). l) Determination of reporter gene induction by FACS sorting for YFP fluorescence. Promoter types wt and S2show high YFP expression, for S1-expression is reduced and for S1-/S2-expression is strongly suppressed.
m)
Heatmap showing absolute nucleosome occupancy change upon depletion of Rap1 (left), presence of Rap1 (center), and the difference map (right). Data is re-analyzed from (Kubik et al., 2018) . Maps represent 1,000-bp-wide regions centered on the TSS and grouped according to the observed effects: I, additive effect of double depletion of RSC and Rap1; II, no effect of RSC depletion; III, no effect of Rap1 depletion, IV, enhanced effect of double depletion; V, no effect of either depletion. The regions in each group were sorted and oriented according to the distance to the nearest Rap1 site; Rap1 sites are represented by black boxes. -100 -95 -90 -85 -80 -75 -70 -65 -60 -55 -50 -45 -40 -35 -30 -25 CACTTGGTGGCGGCCGCCCTGGAGAATCCCGGTGCCGAGGCCGCTCAATTGGTCGTAGACAGCTCTA -20 -15 -10 -5 -100 -95 -90 -85 -80 -75 -70 -65 -60 -55 -50 -45 -40 -35 -30 -25 GATCGGTCTCATAGCCTGGAGAATCCCGGTGCCGAGGCCGCTCAATTGGTCGTAGACAGCTCTA - -100 -95 -90 -85 -80 -75 -70 -65 -60 -55 -50 -45 -40 -35 -30 -25 CACACTGTGCCAAGTACTTACGCGGCCGCCCTGGAGAATCCCGGTGCCGAGGCCGCTCAATTGGTCGTAGACAGCTCTA - -100 -95 -90 -85 -80 -75 -70 -65 -60 -55 -50 -45 -40 -35 -30 -25 CACACTGTGCCAAGTACTTACGCGGCCGCCCTGGAGAATCCCGGTGCCGAGGTACATCTGTGCACCGTAGACAGCTCTA - -100 -95 -90 -85 -80 -75 -70 -65 -60 -55 -50 -45 -40 -35 -30 -25 CACACTGTGCCAAGTACTTACGCGGCACCATCCATACATTCCGGTGCCGAGGCCGCTCAATTGGTCGTAGACAGCTCTA - TCAGATACTGCAGAGATCTCTAGATCCGGTCTCACTAA 601 or native RPL30 sequences indicated in bold. The labeled base pairs are indicated in red. The numbering is given as number of base-pairs relative to the dyad in the 601 sequence. Rap1 binding sites are indicated in blue for S1 and burgundy for S2. 
Fragment Sequence

P1
P2
P3
P3_S1+3
P3_S2
P3_pos82_rev
Alexa 647 5'-GATCGCGGTTTGAGACCAAGTACTCCA/iAmMC6T/ GGATCTAGAGATCTCTGC-3'
P3_pos-86_fwd
Alexa 568 5'-GATCGCACACTGTGCCAAGTACT/iAmMC6T/AC GCGGCCGCCCTGGAGAATCC-3'
P3_pos-86_S2_fwd
Alexa 568 5'-GATCGCACACTGTGCCAAGTACT/iAmMC6T/AC GCGGCACCATCCATACATTCC-3'
RPL30_S1_pos-86_fwd
Alexa 568 5'-GATCGCACACTGTGCCAAGTACT/iAmMC6T/AGA CCTTACCAGTCAGACATTTTGG-3'
RPL30_S1_pos82_rev
Alexa 647 Rap1 binding site S1 is indicated in blue, S2 in burgundy. Mutated residues are given in red and highlighted in yellow.
